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Claims 


A method of generating digital traffic for use in testing a multi-port 
cohpiunications device, said method comprising the steps of: 

generating a reference pattern defining the digital traffic; and 
generating a plurality of traffic streams from the reference pattern, whereby 
the plurM traffic streams are used for loading respective input ports of the 
communications device. 

2. THe method as claimed in claim 1, further including the step of introducing 
respective phase delays between said plural traffic streams. 

3. The metftod according to claim 2, wherein the communications device 
effects statistical multiplexing. 

4. The method according to claim 3, wherein the plural traffic streams are 
continuous digital data streams. 

5. The method according^to claim 4, wherein the plural traffic streams are 
ATM cell streams. 

A method of loading a multi-port communications device with digital 
traffic, said method comprising the steps of: 

generating the digital traffic; and 

providing plural streams of the generated digital traffic to respective input 
ports of the communications device with phase delayfc 
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The method according to claim 6, wherein the communications device 
effects statistical multiplexing. 


A method of loading a multi-port communications device with digital 
traffic, sa^d method comprising the steps of: 

generating a plurality of identical digital traffic streams; and 
Droviding the identical streams with phase delays to respective input ports 
of the communications device. 
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9. The Method according to claim 8, wherein the communications device 

effects statistical multiplexing. 


A method o^ operating a digital traffic replicating device, comprising the 

steps of: 

receiving a digitd traffic stream; 
generating a plurality of output digital traffic streams from the received 
digital traffic, wherein the output streams include respective phase delays. 


11. The method according to Maim 10, wherein the output streams have traffic 

patterns which are replicas of the received digital traffic stream. 


25 


12. The method according to clain^ 8, wherein the communications device 

effects statistical multiplexing. 

^ Apparatus for generating digital trafi^c for use in testing a multi-port 

communications device, said apparatus comprising: 

means for generating a reference pattern (fefining the digital traffic; and 
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leans for generating a plurality of traffic streams from the reference 
pattern, wheretiy the plural traffic streams are used for loading respective input ports of 
the communications device. 

5 14. The\ apparatus as claimed in claim 15, further including means for 

introducing respective phase delays between said plural traffic streams. 

15. The appWtus according to claim 14, wherein the communications device 
effects statistical multiplexing. 

10 

16. The apparatuk according to claim 15, wherein the plural traffic streams are 
continuous digital data streams. 

17. The apparatus according to claim 16, wherein the plural traffic streams are 
15 ATM cell streams. 

An apparatus for loading a multi-port communications device with digital 
traffic, said apparatus comprising: 

means for generating the digital traffic; and 
20 means for providing pluraK streams of the generated digital traffic to 

respective input ports of the communications device with phase delays. 

19. The apparatus according to claim \8, wherein the communications device 

effects statistical multiplexing. 


25 


2&f Apparatus for loading a multi-port communications device with digital 

traffic, said apparatus comprising: 
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mekns for generating a plurality of identical digital traffic streams; and 
means for providing the identical streams to respective input ports of the 
communications deWe with phase delays. 

i 
\ 

21. The apparatus according to claim 20, wherein the communications device 

effects statistical multiplexing. 

^ A digital data stream replicating device, comprising: 

an input porf^for receiving an input continuous digital data stream at an 
input transmission rate; \ 

broadcast meank for replicating the input digital data stream N times; 
N output ports fof transmitting each such replicated digital data stream 
through a separate output port at \p output transmission rate at least equal to the input 
transmission rate; and 

delay means for introducing a relative delay for each said output digital 
data stream with respect to the input digital data stream. 


\ 


23 . The device according to claim )22, including means for introducing idle data 

blocks into the output digital data stream when the output transmission rate of the 
corresponding output port is greater than the in&it transmission rate. 


24. The device according to claim 22, wnerein the delay means comprises a 

memory and N first-in first-out logical buffers established therein, each logical buffer 
being associated with a separate replicated digital datk stream, wherein data blocks 
associated with each logical buffer are forwarded to the corresponding output port only 
when the logical buffer is full such that the relative delay encountered by the replicated 
cell stream corresponds to the length of the logical buffer. \ 
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25. The device according to claim 23, wherein the delay means comprises a 
memory and N first-in first-out logical buffers established therein, each logical buffer 
being, associated with a separate replicated digital data stream, wherein data blocks 
associated with each logical buffer are forwarded to the corresponding output port only 

5 when the logical buffer is full such that the relative delay encountered by the replicated 
digital data\stream corresponds to the length of the logical buffer. 

26. The device according to claim 25, wherein the delay means for each 
replicated outpurydigital data stream comprises the output transmission rate of the 

10 corresponding output port, whereby the relative delay encountered by the replicated 
digital data stream corresponds to the transmission rate of the corresponding output port. 

27 The device according to claim 24, wherein logical buffers are established 

by copying each input data block into different physical buffers organized in the memory. 
15 \ 

28. The device accordiW to claim 26, wherein logical buffers are established 
by copying each input data block intt^different physical buffers organized in the memory. 

29. The device according to claim 24, wherein logical buffers are established 
20 by copying each input data block into one physical buffer and maintaining a separate 

pointer to the physical buffer for each logical buffer. 

30. The device according to claim 24 wherein logical buffers are established 
by copying each input data block into one physical buffer and maintaining a separate 

25 pointer to the physical buffer for each logical buffer. 
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31. \ The device according to claim 24, wherein the input and output digital data 
streams are WTM cell streams. 

32. The device according to claim 26, wherein the input and output digital data 
5 streams are ATM cell streams. 

A digital data stream replicating device, comprising: 
an infpt port for receiving a continuous digital data stream at an input 
transmission rate; 
O 10 a memo! 

fy N output jpts, each having an output transmission rate equal to the input 

[V transmission rate; 

processing mWis, connected between the input port and the N output ports, 
M for establishing N first-in firsVout logical buffers and associating each data block of the 

□ 15 input digital data stream with each one of the N logical buffers, each logical buffer being 
O associated with only one of the Wput ports; and 

2 scheduling means foMbrwarding data blocks associated with a given logical 

~ buffer through the corresponding output port when the given logical buffer is full. 

20 34. The device according to clam 33, wherein the length of each logical buffer 

is selected to achieve a relative delay between the input digital data stream and the 
corresponding replicated digital data stream generated at the corresponding output port. 

35. The device according to claim k wherein the logical buffers are 

25 established by copying each input data block into different physical buffers organized in 
the memory . 
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36. The device according to claim 34, wherein the logical buffers are 
established by copying each input cell into one physical buffer and maintaining a separate 
pointer to the physftal buffer for each logical buffer. 

37. The device according to claim 34, wherein the input and output digital data 
streams are ATM streams. 

A digital data stream replicating device, comprising: 
\ an input port for receiving a continuous digital data stream at an input 

transmission rate; 

\ a memory; 

\ N output ports, each having an output transmission rate at least equal to the 
input transmission rate; 

pressing means, connected between the input port and the N output ports, 
for establishing N fim-in first-out logical buffers and associating each data block of the 
input digital data streaiWith each one of the N logical buffers, each logical buffer being 
associated with only oneW the output ports; and 

scheduling memis for forwarding data blocks associated with a given logical 
buffer through the corresponding output port when the given logical buffer is foil. 

39. The device according\o claim 38, including means for introducing empty 

data blocks into the output digital data stream when the output transmission rate of the 
corresponding output port is greater thak the input transmission rate. 


25 40. The device according to claim 3^wherein the length of each logical buffer 

and the output transmission rate of the corresponding output port are selected to achieve 
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a relative delay between the input digital data stream and the corresponding replicated 
digital data stream generated at the corresponding output port. 

41. Tlte device according to claim 39, wherein the logical buffers are 
5 established by cojwing each input data block into different physical buffers organized in 

the memory . 

42. The device according to claim 39, wherein the logical buffers are 
established by copying each input cell into one physical buffer and maintaining a separate 

10 pointer to the physical buffer for each logical buffer. 

The device according to claim 39, wherein the input and output digital data 
<y ^ streams are ATM streams. 



A performance testing device, comprising: 
a traffic generator for generating a continuous digital data stream; 
an input port for receiving the continuous digital data stream at an input 

transmission 

bro^icast means for replicating the input digital data stream N times; 
20 N outpmj)orts for transmitting each such replicated digital data stream 

through a separate outpur^ort at an output transmission rate at least equal to the input 
transmission rate; and 

delay means for inifcqducing a relative delay for each said output digital 
data stream with respect to the input oigital data stream. 


25 


45. A performance testing device, cbmprising: 

a traffic generator for generating a continuous digital data stream; 
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input port for receiving the continuous digital data stream at an input 
transmission r&e; 

a memory; 

N output ports, each having an output transmission rate at least equal to the 
input transmissionVate; 

processing means, connected between the input port and the N output ports, 
for establishing N firsV-in first-out logical buffers and associating each data block of the 
input digital data stream with each one of the N logical buffers, each logical buffer being 
associated with only onk of the output ports; and 

scheduling means for forwarding data blocks associated with a given logical 
buffer through the corresponding output port when the given logical buffer is full. 

46. The device according to claim 45, including means for introducing idle data 

blocks into the output digital aata stream when the output transmission rate of the 
corresponding output port is greater than the input transmission rate. 

v 
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